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EXECUTIVE SUMMARY

North American elk Cervus canadensisire the only species of the sfamily Cervinae
found naturally in thé&New World. Taxonomicallyrelated speciethatdominate Européred
deer Cervus elaphy¥ andhaving sukspecies irAsia, thee | lpasistencein the Western
Hemispheras atestament tots adaptability whichallow it to survive indiverse habita in
isolated populations, arid its ability to travel great distances to find needed resources. Elk
arrived in North Americaftercrossing the Bering Strddand bridgesome120000 years ago,
much later thawther New World deer Capriolinae (e.g. whitetailed deefOdocoileus
virginianug and mule degfOdocoileus hemionu}]butprior tothearrival ofhumanswvho also
usedthis samdand bridge Long before European settlers first arrived, evidence suggests
special connectioaxisted between elk amdtive inhabitant® theydepended on elk for food,
worshiped them as deities, honored them in rit@alddepicted thenn early cave arandon
family crests.

In North Americasubsistence hunting efk has persistedor more tharl 6,000 years.
Nearly allnativeculturesin North America hunted therdue in part tahewide distributon of
this animal At the peak ofts establishmernith North Americathee | kadgestretcledfrom
the Pacific to the Atlanti©cears, and from Canada the northto Mexicoin the south During
the period of rapithuman populatiogrowth of the latdd60C and earlyl700s, elk populations
began to decline, especiallythe East. The transition fromgbsistence hunting to market
huntingcreated a unregulategfor-profit form of huntingthatexploitedelk populations fotheir
meat and hidesDue primarily tothis overexploitation elkin the eastern 1$. became
extirpatedoy 1880. Elk in Virginiafared similarlyd the lastnativeelk in Virginia was
harvestedeveralyears prior to the start of the Civil War in 1855.

Soon after the creation dirginia Departmenbf Game and Inland Fisherid3GIF),
restoration of elk within the Commonwealth became a prioritythérearlyl 900s elk were
releasedn 15 countiescrosghe stateeventually creating a population of ab800 individuals
by 1922 However, due ta number of factors (e.g., poor initial release site selegimor
habitat quality, poaching, owarvest), the population withered ailg 1970, elk no longer
werefound in Virginia.

In 1997 Kentuckyo s Depart ment of Fiigitiatedearsydar planl d1 i f e
with the intent taestoreelk in the easterdl/3 d the state; during this period, the agency released
over 1540elk. Given tie proximity ofthis activityto Virginia, DGIF, in collaboration with
Virginia Tech, conducted studyto assess the feasibility of restoring elk to the Commonwealth.
This study, completed in 2000, examined bothhileéogical and socioeconomaspects oé
restoration, withanintent to identify locations where succidgpopulation establishment and
public supportboth would be highAlthough habitat suitable to meet the needs of elk did exist
within the Commonwealth, the potential for huredk conflictand concerns for disease
introductionultimately forestalled any attempts to begirestablishmentn Virginia over the
next decade

However, by 2000 a number of elk had dispersed from Kentucky into adjacent Virginia
counties, and attempts tapture and returthemto Kentuckyprovedimpractical In an attempt
to prevent elk from becoming established/irginia, DGIF allowed elk of eithesex to be
harvested during atleerhuntingseason®eginning in 2001. Despite these measures, several
small herds of elk found refuge in Virginia near the Kentucky border. With growing interest in

3



elk - and no dsease detections a decade after Kentudkgt elk reintroductiona new
paradigm in elk management developed.

A growing desiredevelopedo receive some benefits associated with an elk herd
becoming more evident in Virgini8y 2009, interest in klprompted a new evaluation of
southwest Virginia as a potential area for elk, and the DGIF Board directed the agency to
develop an operational plan for the restoration of €&nsequentlyin 2011 the hunting of elk
was prohibited in Buchanan, Dickenson, &de Counties.Starting in 2012 and continuing
into 2014, DGIF releasertb elkwithin an Elk Restoratiokrea (ERA) comprised othree
countiesBuchanan, Dickensgand Wiseand imposed a prohibition dhe harvest ofanyelk
within said zonghoweverall elk releasesvereconfined to reclaimed mined lands in Buchanan
Countyonly. Outside th&RA, it was and stilis legal to harvest aglk under a valid deer tag.
AlthoughDGIF subsequentlpdvertisedh proposal tsignificantlyexpand therea ofprotecton
afforded to elkthe proposal was withdrawn before it could be enacted

Since 2014, the elk population in Virginia has grown, and with this increase has come
challenges and opportunitie&iven thecontroversyassociated witelk restorationn Virginia,
andan expressedecognition of neefbr having anelk management plagimilar tothosealready
adopted by DGIFor white-taileddeer,blackbear(Ursus americanysand wild turkey
(Meleagris gdlopavo), DGIF contractedVirginia Tech in 2016 to initiate a facilitated public
involvement process leadingthe development of thdirginia EIk Management Plan

This 10-yearmanagement plan lays dubw DGIF interds to manage a sustainable
population of elk for théenefitof all constituents of the Commonwealtiihe agency sought
professional inpuand the shared wisdom wildlife manager$rom other eastern statedere
elk recentlyhave beemstablishedo help guide management. Howeubg core of thelan
reflects value abicesexpressedby a diversearrayof stakeholders from across both public and
private sectorsvho may be affected by draveinterest in elk. To accomplish thisal7-member
StakeholderAdvisory Committee(SAC) wasconvened to represent the interests of a cross
section of stakeholders, includihgnters, agriculturand livestockproducers, homeowners,
forest landowners, animal and ecological health interdestsness and tourism industries,
motorists and local, s&te, and federal agencieshe SAC was responsible for identifying the
goals that should drive elk managemien¥irginia. DGIF staff with technical expertise in
matters related to elk management comprisellla TechnicalCommittee which was
responsibldor developing thebjectives and strategies tttaan the goalset forth by the SAC
and to assure thatanagemenst consistent with sounddjogical foundatios and with Virginia
Code and regulationsAdditional publicinput obtinedvia a survey otktakeholdesandthrough
advertisement of the draft plan for broad public revies been incorporated to create the final
plan Resource ranagers and researchers external to DGIF provided tecfeacklack orthe
draft plan. The plan was presented to, and endorsed by, the DGIF Board of DireciMesan
21 2019.

Followingis a brief summary otheguidingprinciplesandgoals forelk management in Virginia
over the next 10 year#\ complete and detailed presentatiorobfectives and strategies
availablein thei Mi s $Goats @bjectivesandStrategigod section of this plan



OVERARCHING GUIDING PRINCIPLES FOR ELK M ANAGEMENT

1. Elk should be managed as a wild, freaming public resource that meets the needs, and
interests of Virginians using methods that are:

A innovative,

A fiscally responsibl e,

A fl exible,

A adaptive,

A proacti ve,

A transparent,

A technically and scientifically soun
A more natural than artificial,

A safe,

A ethical,

A humane, and

A based on continuing public input an

2. For the purposes of this plan, BuchanackBnson, and Wise Counties aesignated as
the Elk Management Zone (EMZ) of Virginia and shall be refereasesiich in all relevant
documentation and regulations. Outside the EMZ, no resident al&ca@mmmendeduring
the tenure of this plan.

3. No more reintroductions of elk from outside Virginia are plannedanmmendeadt this
time.

4. Any deviations from the goals or guiding principles specified in this plan will require public
review and involvement dfothanElk Stakeholder Advisory Committee (SA&3 well as
technical guidance from the Elk Technical Commi{te€C).

GOAL STATEMEN TS:

Goal statementsas presented this plan purposefully align withhea gency 6s r ecen
revisedmission and vision statementS.oals for elkencompass many of the same broad values
associated with all wildlife as expressed i n t heéeutpmogidgencyds mi s:¢
additional details to how and when each goaladeattained.

GoNSERVEOALL: Manage elk in a manner that maintains a healthy and viable population
within the EMZ. (pg. 9171 94)

Objectives, with associated strategies, direct DGIF to:

1 determine what constitutes a minimum viable elk population and the requisite
habitat needs of such a population;

9 assure that a minimum viable elk population exists within the EIk Management
Zone, uniss an official response to a mitigating circumstance (e.g., disease
outbreak) warrants reducing the population below the defined minimum
threshold.



GONSERVEOALZ: Manage local elk populations in ways that balance:

0 the current desires and expectationsdfi r gi ni ad0s geographically
human populations regarding both the costs and benefits related tp elk

0 the integrity and needs of a biologically diverse and sustainable ecosystem, and

0 anticipatedfuture ecological needs and societal denus (pg. 9571 100)

Guiding Principledor Conserve Goal:2
w Recreational hunting is the preferred management approach to managing elk
populations.
w No more reintroductions of elk from outside Virginia or expansion of the EMZ
boundaries are planned mcommendedit this time.
w Growth of the elk population within the EMZ should occur primarily through
natural reproduction and dispersal.

Objectives, with associated strategies, direct DGIF to:
1 minimize negative impacts inflicted by elk on ecosystem fonatg that
adversely affect the maintenance of a biologically diverse and native ecosystem;
1 reexamine and, where necessary, adjust elk population management approaches to
meet Cultural Carrying Capacity (CCC);
1 maintain or increase the number of huntrficient to accomplish stated elk
population management objectives via retention, recruitment, or reactivation.

GONSERVEOAL3:Consi stent with the attainment of the
goals, manage elk in ways that provide balandeshefits and enjoyment derived from elk

related activities via publicly accessible recreation opportunities for all wishing to pursue

them (pg. 1007 106)

Objectives, with associated strategies, direct DGIF to:

1 strategically increase access to thereource for participants in etklated

activities;

1 increase participation, as measured using metrics of participant visitation-in non
hunting recreational opportunities associated with elk within the EIk Management
Zone and, when opportunities becomaikable, for hunting;
improve satisfaction dfiunting and nothuntingbased elk recreationists;
define, and where necessary modify, how recreational elk hunting will take place
to meet hunter satisfaction and population goals throughout Virginia;

91 improve aoption and sustainability of recreational elk hunting behaviors that
embody fair chase and ethical harvest.

= =4

GONNECGOALL:Consi stent with the plandés other goal s,
of the options, tools, and strategies availablentanage elk while promoting awareness of elk,
their role in the ecosystem, and their conservatigpg. 1071 109)

Objectives, with associated strategies, direct DGIF to:



T increase the publicds knowledge about
life history and behavior, and their role in the ecosystem.

PROTECGOALL: Minimize and mitigate local and regional humaalk conflicts. Promote a

shared publiecagency responsibility for managing conflicts, consistent with the attainment of
other statedyoals. Hunting is the preferred damage management approach, wherever feasible
and safe to do sdpg.1091 114)

Objectives, with associated strategies, direct DGIF to:

1 minimize as much as possititee riskof elk-related disease outbreaks that may
threaten humansr domestic animals;

1 ameliorate and/or mitigate elk damage to agricultural operations, residential
properties, industries, and private landowners as measured by calls for assistance
from, and damageesponse services provided to, the affected parties;

1 minimize elkvehicle collisions, as measured by aggregated police and insurance
company incidence reports;

1 minimize injuries associated with etklated recreation, as reflected in a
reduction of the nuiver of physical encounters and injuries reported.
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INTRODUCTION

North American elk g returiing to the eastern United Statendscape and, in the
process, ardrawing public attention due tthe opportunitiesand challenges they present,
whether perceived or realntil their extirpation from the Eastduring the 1800s, elkverea
prominentcomponenbf the native eastern fotdandscape Poor management (e.g., excessive
harvest) and changes to habitat associated with human population explaogealk to
regional extinction However, recent elk restoration programs in several states in the
Cumberland Plateau have returried species to the ecosystein partnership with the Rocky
Mountain Elk Foundation (RMEF), KentuclBepartment ofish andwildlife Resourcesand
the US Department of Agriculturthe Virginia Department of Game and Inland Fisheries
(DGIF) re-establisheda herd of elk to Buchanan CounWirginia. The released elk, as well as
individualsthatdispersed naturallfrom Kentucky and Tennessege locategrimarily in
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Virginia countieshat immediately borddfentucky andhow represent the core afsustainable
population. Because of their renewed presence, and the associated management challenges they
bring, an elk managemendlanis needed to provide guidance on how best to attain desired
benefits while properly addressing negative consequerssesiated with elk

The DGIF, under the direction of a Goverappointed Board of Directors, is charged
specifically by the General Assemlityma nage t he st at cafexpressed dl i f e
throughlegal mandates embodied in tGede of Virginia Inresponse to these mandates, the
agencyo6s pr omi n enartagement of wildlife species (824.03) dublie
education (829:-109), law enforcement (8§29109), ancestablishment afegulations (8291
501).

To clarify the roleand responsibilities d)GIF in managing/ i r g iwildiifgy thes
Board of Directorgecentlyadopted aevisedmission:

w Conserve and manage wildlife populations and habitat for the benefit of present and
future generations.

w Connect peopoduoots throngh boatingnedueaiian, fishing, hunting,
trapping, wildlife viewing, and other wildliteelated activities.

w Protect people and property by promoting safe outdoor experiences and managing
humanwildlife conflicts.

WHAT THE VIRGINIA ELK MANAGEMENT PLAN IS

The Virginia EIk Mangement Plaiis the first comprehensive documémat describes
the history, general biologgndcurrent statusf elk in Virginia. Through its presentation of
broad goals and specific objectives, the @Boestablishes the future directions or emphases
DGIF intends to take in its managementhd elk herd in southwest Virgin{(aounties of Bland,
Buchanan, Dickenson, Lee, Russell, Scott, Smyth, Tazewell, Washington, and Wise [SWVA])
over the next decadé\lthough his plan focuseprimarily on SWVA its scope provides
necessary management guidanceafbareasn the commawealth beyond the SWVA region
for the nextlO-yearperiod.

A clear presermttion of goalsand objectivesor elk ensures thd&oard memberd)GIF
staffandadministration, and interested stakeholddrbave a consisteninderstanding of what
management actions are needexly and when they will be accomplished, and why such
management actions are necessargwever, tle purpos of ths planis to providestrategic
guidancefor the management of elk rather tharestablish specific ardktaileddirectionsd it
is not, and never was intended to Ae,operationgblan. Although tis planhas similaities to
other management plaredopted and implemented by DGIF (efgr,deer,blackbear wild
turkey), it differs significantly from those plans that itaddresses issues relating to management
of acompletely extirpatedpecies currently beingstoredand reflets a framework consistent
wi t h t he ang®onandvidian stateenents.

How THE PLAN WAS DEVELOPED
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In accordance with the Public Trust Doctrine, wildlife resources in each state are held in
public trust and managed f or r esild\rgitiaslikeby t he
most dher statesDGIF follows the North American Model of Wilde Conservation (Organ et
al. 2012)to assure thdtsh and wildlifepopulationsareavailable to altitizensand arananaged
sustainably in keeping with sound science, the expressed value choices of staketralders
nornrcommerciapurposes To assist the agency in ensuring that this plan purposefully
incorporates public inpsa means to identify what those value choices mayledF
collaborated with the Department of Fish and Wildlife Conservatidfirginia Polytechnic
Institute and Stat&niversity toconduct, orthe agenciebehalf, a facilitateghublicinvolvement
procesdeading todevelopmenof a draft plan The team from the Department of Fish and
Wildlife Conservation provided guidance and administrative support for the planoicgspr
organized and facilitated all planning meetings, and assisted with administrative and logistical
support (e.g., creating and maintaining an informational websiteindrafeetingminutes
facilitating inter-groupcommunication, dissemiriaty mailings final editing of the draft plgn

Although te focus ddiscussion during plan development largels constrained to
considering opportunities and challenges that exist within geograjgaisoh the
Commonwealth that currently supporthavethe potential tesupportelk, this planis designed
to be implemented aslé)-yearstatewide management plaBarly in the proces€)GIF decided
to center attention primarily on the area where elk currently exisivaatk elk potentif§y might
dispersaduringt h e pehuaefFiguse 1) As suchmost interaction with the public centered
on 10SWVA countieg(Figure 1) The public involvement processnsisted omultiple
opportunities for individuals with interest in elk to offer input for considenatinitially, a
series of 10 focus group discussion sessiascanducteduring May and June of 2016 with
invited representatives of affected stakeholfgteups within the 16county regionOf the 230
invitees, 74 participatedentifying and descrilmg a suite of opportunities and challenges
perceived to exist with elkTheseperceptions and comments provided useful informatiah t
helpedproperly frane the issuesind associated valuggat would form thdasis oflater
deliberations in the planngnprocess During the summer of 2017 telephone survefHurst
and Parkhurst 2018ajf approximately3,200 individuals (of which abo@,600individuals from
within the 10county region and another 618 individuals from outside the reggponded)
provided additiongbublic input on perceptions and expectations related to elk in Virginia
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Figure 1. Area offocus in developiny i r g iElk ManagemenPlan areshadedight green and gray
Countiesoutlined in red identify thosthat comprise th&lk RestorationArea wherethe huntingof elk
currently s prohibited Colored areasn adjoining states signify counties where elk have been restored
(pink, blue, and purp)eor whererestoration igoroposedand ongoindyellow).

A critical component of the planning process was the creatiorstakaeholder Advisory
Committee (SAC)a groupof 17 representatives from ketakeholder groupsvith the
possibility of being affeted by elkfrom across the Commonwealth, but witheamphasis on
entities withinSWVA (Appendix A) Individuals selected to participate on the Sik€luded
representatives fdrunters, agriculturatommodity and livestockroducers, homeowners, forest
landowners, animal and ecological health interdstsiness and tourism industriesotorists
and local, state, and federal agenci€Be chargajivento this paneilvasto developthe broad
managemengoals thatvould guideelk managemenht Virginia for the next decade while
reflecing thevaluechoices important tetakeholders The SAC meperiodicallybetween
October 2016 aniflarch2018 to develop the plan.

Another key element to the planning process wastl@vemen of anElk Technical
Committee ETC), composed of DGIF biologistnd staff membensith expertiseelated b elk
managementAppendix B) TheETC had several specific charges:

1 provide as neededcientific information and technical feedback to the SAing that
panel 6s deli berations

1 developthehistorical andechnical background information on elk biology and
management in Virginiapon which this plan is bui{aspresentedn subsequent
chapters in this document);
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1 develop thespecificmanagememnbjectives and potential strategies to achieve the goals
set forth by the SA@hile reflectingthe valuechoices expressetby the publi¢ and
1 assist in the writing of therdft final plan.
To provide dditional technical guidance and insight to FiEC, a surveyHurst and
Parkhurst 2018b)as conducted dElk Project Leaders and biologists from 12 otba&stern
states where elk have been restored or where restoration was conddéerext conducted.
Responses from 35 biologistescribedheir perspctives orchallenges that were anticipated,
actually encountered, or never materializesiwellasopportunities thatane to fruitionversus
those that were expected mever emerged following h e i r ellSrestotato@ ghe

comments oprofessionsc onveyed a fireal worl do peET€Epecti v
in its deliberations, with specific reference to the timing of when management outcomes could be
expected

Public review and comment on a draft EIk Management &taarred during the month
of SeptembeR018. To maximizepublic input,information instructing the public of the need for
feedback was made available niews releaseis and media interviewwith large market and
local newspapersartcles inthe DGIF Owdoor Reportand information posted on the DGIF web
site At the closeof the public comment perio@18individuals submitted202 uniquecomments
via theDGIF website, atthe 3 public meeting$eld to discuss the plaand via email, or
written correspondenceslhe SAC andETC reviewed all comments and magisions to the
draft plan deemed appropridiased on the public feedback summary of theomments
received and actions taken iresponse, are provided in Appenéix The Virginia Elk
Management PlaR019 2028was presented t@nd endorsed bthe DGIF Board of Directors
onMarch 2%, 2019

PLAN FORMAT

The Virginia EIk Management Pla&2019 2028includes sectionen the historyof elk in
Virginia, biology and ecologgf elk, and program status (supply and demand) of elk in Virginia.
Within the context of the DGIF mission stateméntanagemergoalsare presentetb address
the conservation of elk, connectipgople withelk, andworking with the public tgrotectthem
andtheir property from elk related damages. Specific objectives have been estdblisreesh
goalto help guide attainmerdnd numerous preferretiategiesuggest how eaatbjective
should be achieved

PLAN FLEXIBILITY

This plan as written provides latitude to DGIFo adapits managemerapproachegas
necessary todaress specifisocial, environmental, technical or administratieedchangs
overthe10-yearplanning periogbutany such changes wikmain consistent witthep | an 6 s
expressegoals. Agheelk population continues to groandpotentiallyexpand to other areas
within Virginia, unanticipatednanagementhallenges or opportunities may arise that require
unique responses not currently portrayed in tha.pBecaise goals represent the value choices
the public has defined for this plahis unlikely that these broaglidance statements would
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change within the tenure of the plan; in fact, goals, as presented in any previous management
plans adopted by the agenagver have been modified during the effective period adeth
plars. Should a change in a defined goal be deemed necessary, the aifjeinityate a new
public involvement process to review the implications of the change angxamgne the public
value choices associated with the goal revision. In conimasther wildlife plansobjectivesor,
more commonlystrategiehave beemmenedto respond tehanging circumstance#lthough
those involved in the planning effdravetried to anticipate such events and pro\ageropriate
guidance, implementation of some suggesteategies magot occurwhereas, in particular
situations, us of otherstrategies may be necessary to achieve the desired outEwioeto
making ay changeto an objective or set of strategies, as presented in this plan, DGIF will
submit said modificationt® the ETC andSAC for reviewand endorsement, but not initiate a
larger public solicitation for commen®A summary of ay changesdoptedwill be providedon
the agencyvebsiteand as amddendm to the plan
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Virginiansand provide opportunity for direct public involvement in its developmkrembers
of the SAC (Appendix A) volunteered many hoafgheir personal timeengaged in meaningful
discussionsandprovided a sting voice folDGIF constituents for whom they served as
representativesln addition many citizens throughout the staparticipatedn group discussions,
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ELK HISTORY IN VIRGINIA

PLEISTOCENE TO PRE-COLONIAL

All deer species (cervids) evolved from a common ancestor somewhere in central Asia
(Baker1984) CervidsinhabitingNorth Americatodayarose fromtwo movements of animals
from Asia to what now is Alaska vihe Bering StraitLandBridge The first influxinvolved
deeroriginatingfrom Asiathat eventually evolved int@what are knowriodayaswhite-tailed
deer(Odocoileus virginianus mule deefOdocoileus hemioniisand other South American
species.Approximately 120,000 years agosecondvavebroughtmembers of the genus
Cervusfrom Asia and Europé&o North America from whichtheelk or Wapiti(Cervus
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canadensisarose Much of the originaglk lineagestill residesin China and Asiawhere it
diverged genetically angeographically from the red de&2drvus elaphyswhich dominated
eastern Asia and EurogEigure?).

Historic elk (Cervus canadensis)
B Current elk (Cervus canadensis)
Historic red deer (Cervus elaphus)
M Current red deer (Cervus elaphus)
Path of Colonization during glaciation

Figure2. Routeof ancestral colonizatioand current consensus of fifelonial (c.a. 1400) distribution of
North American elkCervus canadensiand red deeidervus elaphys This map does not depict presence
of intentional introductions outside the native randesn Toweill and Thomas 2002).

Prior to European colonization of North America, an estimated 10 million elk rodmmed
continent, ncluding much oWirginia (Figure2). Given their ability to adapt to a wide diversity
of habitatsthenumber and distributioaf elk surpassed those of whitailed deemt that time
Elk populations appeared to be limited only by an inability to $ificient cover for
thermoregulation or quidy forage.

Historically, taxonomists described 6 subspecieslkfin North AmericaRocky
Mountain, Tule, Roosevelt, Manitoban améb whichareconsideredo beextinct (theEastern
elkand t he My Othersaarodanicaly pkaceslk together with the red deemloday,
scientistdistinguish elk as a separate species from red deer and, based ors,gecetjnize
fewer subspecies. The numbespecimensised to distinguish especiation irelk are bo few
to provide a rigorous distinctianf possiblesubspeciegMeredith et al. 200AVilson and
Mittermeier 2011Brook et al. 2016)

Prior to the early 1600s, Native Americans hunted elk far theat and hides. They also
fashionedhe bones, teeth, antlers, internal organs, hooves, fat, and brain of elk into cookware,
clothing, shelter, toys, tools, weapons, currency, or ornaments, or used them in religious
activities.
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1600 1900

Bison deer, and elk weral abundantn Virginia when the first Europeans arrived at

Jamestown Although elk inhabited earlyall areas of thetatewe st o f t,dtheywaré al | [
most abundant west of the Blue Ridge Mounténgure3). Concurrent with the rapid growth

of Vi r g ithumamapdmulation (Figud), population®f game animaldncluding elk declined

as aresultof subsistence and markaintingfor meat and hidesvhich eventually led taheir

extirpaton east of the 100Meridian (McCabe 2002) Colonel G. Tuley shotie lastknown

native elk in Virginia (in Clarke County) in 1855 and placed the animal on display in the U.S.

Nati onal Museum (O6Gara and Dundas 2002) . Tr
still were evident years after their extirpation. Theaa of many locations and geographical

features throughout the East and here in Virganeatestament to the historical presenceuod

importance afforded {@lk in the region (e.g., EIk Garden in Russell County).

Native elk range

Il Appalachian Plateau

M valley and Ridge

M Blue Ridge Mountains | i

Piedmont

Figure 3. Display of thepre-colonial range ofnative elk (Cervus @anadensik in VVirgiﬁ'iaé s differen
ecokgions(colored aregs

1900 1996

At the turn of the centurattitudes andaluesassociated with wildlifdbegan to change
Congress effectively ended market hunting with the passage of the Lacey Act in 1900, which
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established regulations on the harvest and transport of wildlife. A growing conservation
movement led to the establishment of agencies at both the state andlriatiel tasked with
protecting natural resources. At the same time, private organizations and foundations began to
promote adoption of values and a conservation ethic associated with hunting and fishing that
encouraged faichase and discouraged wagteny of which became guidinminciplesof the

North American Model of Wildlife Conservation)n Virginia, the DGIF was established by

General Assemblyn 1916 and became the agency with primary responsibility for management
of the statuedss wil dlife reso

Virginia Colonizing Human Population
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200000
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0
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Year

Figure 4. Estimated human population of Virginia (including Native Americansand all known
immigrant9, by year from initial landingof European settlei@ Jamestown in 1620 untile 1780census
(U.S. Census Bureafi960.

One of firstactvities initiated and authorized BYGIF was the importation of elk from
Yellowstone National Park (Baldwin and Patton 1938pwever, according to Gwynn (1977),
private citizens already had releasesimall number of elk in Virginia by 1913, but little
information exists about the number or location of these early releBsgsining n 1917, 140
150 elktransportedrom Yellowstonewerereleasd in Virginia (Figureb); at least 25 of these
animals ded in transit Elk initially were released in 9 counties west of the Blue Ridge and in 2
counties in eastern Virginia (Wood 1943)hen, h 1922, DGIF released an additional 43
translocateetlk, split between sites in Boteto(@) and Gileq37) Countes (Table 1Wood
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1943. Typically, elk were released groups of 68 immediatelyaftertransit or after a short

period of confinement (Baldwin and Patton 193Bgcause biologists knew little about the

habitat requirements of elkestoration often was unsuccesssithe sitesselected for release

did not providesuitable habitat (Wood 1943). An example of poor site selection was the
placement of elk outside their historic range in the sand dunes of Cape Henry in Princess Anne
Couwnty (now Virginia BeachFigure §. Given the lack of suitable habitat, elk releateste
immediately depredated truck crops, compelling authorities to destroy the small herd (Wood
1943).

Counties where elk were native
[l Counties where elk were restored in 1913

Counties where elk were restored in 1917 - !

Counties where elk were rcsmrcrﬂ_ in"1\917; 1922, and 1935

Counties where elk were rsgtor'éd in 2012-2014

Figure5. LocationswhereEIlk were restored to Virginia. None of tRecky Mountain Ellobtained‘rom
Yellowstone National Parleitherby private citizens (from 1913y the Virginia Department of Game and
Inland Fisheries (between 1916 and 198%&Vived beyond 970.

As early as 1918, questions began to arise about the wisdoresthafdishing elk,
primarily because of agricultural complaints
more than doubled (O6Gara and Dun edhserdsizés) 2) .
by county, as follows: Bland50, Craig- 30, Giles- 70, Roanoke 40, Russelt 30, Washington
- 40, Warren 30, and, in the mountains of Pulaski and Montgomérys e ver al 06 ( Wood 1
A 15-day bull elk season opened in 1922, as madudtress conflicts as to provide sport
(Baldwin and Patton 1938). However, by 1926, dnly elk herds remained in Virginia, both of
which were located west of the Blue Ridge Mountains: one in the mountains of Giles and Bland
Counties west of Pearisbuagd one along the Blue Ridge of Botetourt County tieatown of
Buchanan (Wood 1943). Short elk seasons{bb 2lays each) intermittently arose from 1922
1960,hunting activity peaked in 1958ith 1,500 hunters participating (Table 2; Gwynn 1977).
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Discussions about supplemental feedingse small herds grew as popularity of hunting
increased, despite the small number of elk harvested (Baldwin and Patton 1938, Wood 1943). In

response, the U.S. Park Service and U.S. Biological Survey (now the U.&n#iwVildlife
Service) transporte6 additionalelk from Yellowstone in 1935ix of which died in transit

(McKenna 1962). Annual elk harvests thereafter ranged between 0 and 70 animals, with tallies

in many seasons reaching only sindlgits (Table 2Gwynn 1977). Virginia was the only

eastern state that had a regulated elk hunt during this period, until New Hampshire offered a hunt
in 1941 (Wood 1943). The last official recreational hunting season for elk in Virginia occurred
in 1960 in 4 counties: Gl e s ,

Bl and,

Botetourt,

and

Bedford

Table 1. Year, countyspecificrelease locatiarand number of elkeleased invirginia from Yellowstone
National Park eitherby private citizengin 1913 or by the Virginia Department of Game and Inland
Fisheriesffom 1917to 1935).

Year County Release Location Number
Augusta Unknown 20
Bath Unknown 25
1913 Rockbridge Unknown 60
Rockingham Unknown 20
Botetourt Arcadia 25
Cumberland NearCenterville 1520
Giles Mountain Lake and Sugar Ru 16 (8 each)
Montgomery Brush Mountain 7
1917 Princess Anne Cape Henry 17
Pulaski Max Mountain Unknown
Roanoke Fort Lewis Mountain 8
Russell Unknown Unknown
Warren Front Royal Unknown
Washington Near Abingdon 25
1922 Botetourt and Giles Unknown 43 (6 and 37, respectively)
1935 Botetourt and Giles Unknown 50 (5 and 45, respectively)

THE GILES-BLAND HERD

From the initial 1917 translocation, 8 elk initially were placed in the @lesd area and
kept in enclosures from February until later that spring before being released (Wood 1943).
From thel922 shipment, fewer than 20 of the 37 elk placed in Gilegwed due to natural or
humancaused mortality. After the 1935 release, farmers who resented having more elk occupy
their land participated in a period of unlawful killings. Once these elk retreated to more remote
areas, the killing ceased (Wood 1943).
The 39,006acre GilesBland elk range, a remote area encompassing the Dismal, Mill,
and Nobusiness Creek drainages, had been left relatively unscathed by timbering, but the forests
were burned regularly to manage the underbrush (Wood 1943). Elk regueunlyied small
remnant glades created by early settlers and farmers, sites where producers had placed salt for
cattle, old mined areas, high elevation pastures and fields, bog and pond edges, aroMeurned
tracts. Winter and summer ranges were simgacept that elk often moved higher on the ridges
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and occupied northern slopes more frequently in summer. Although elk occasionally foraged in
agricultural fields located on these higher slopes, they rarely descended into the more heavily
farmed valleys.High elevation fields were an important component of the elk range, presumably
because grazing areas were adjacent to thick forest cover (Wood 1943).

Biologists of that time considered the GiBand elk herd a successful anomaly, given
the large numberfdailed restoration attempts elsewhere in the East (Wood 1943). However,
despite that optimism, this herd displayed <10% annual growth over the period frorha17
a rate lower than that observed in the West and Midwest. Hunting, both legal aad illeg
appeared to be limiting population growth and expansion. Marginal habitat quality and small
range size caused elk to emigrate from the area, another significant limiting factor to population
growth (Wood 1943). Wood (1943) estimated that 75 elk aedupe GilesBland range (50
cows, 15 bulls, 15 calves) the early 1940s; the herd grew to approximately 125 elk by the late
1950s (Virginia Game Commission 1958). Gwynn (1977) reported the lastatikgiin this
area occurred in August 1970.

Table 2. Hunting season length (days), estimated numbeagticipatinghunters and number ofelk
harvestedprimarily from the BlandGiles herdin Virginia between 1922 and 1960All elk in this
population derivdrom animals obtainedrém YellowstoneNational Parkand releasedfter 1917. Data
for 19221925include9 counties where elk were founshereasafter 1926 dataarerestricted only tahe
Bland-Giles Range Estimates ofdtal harvest do not include poached elk or elk harvested for crogggam

Year Length Estimated # of Total Harvest
(days) Hunters

192229 15 Unknown

1930 3 Unknown

~34 (all years 1922

1931 3 Unknown 1933 combined)

1932 3 Unknown

1933 3 Unknown

1934 3 Unknown 2

1935 3 Unknown 2

1936 3 350- 425 2

1937 3 350- 425 4

1938 3 350- 425 2

1939 3 350- 425 7

1940 3 350- 425 5

1941 3 350- 425 4

1942 3 350- 425 7

1943 4 Unknown 46-70
194445 3 Unknown ?
194655 0 Closed Season 0

1956 6 Unknown 0

1957 0 Closed Season 0

1958 2 10031500 12

1959 3 10031500 5

1960 3 Unknown 3

24



THE BOTETOURT-BEDFORD HERD

In 1917, B elk obtainedfrom YellowstoneNational Parkvere pacedin an enclosure
within North Creek Valleyapproximately 6 miles north of the Peaks of Otter near Arcadia
(Parker 1970).EIk originally were to be heldverwinter until spring however because anlk
died whilein captivity, the 22animals remaining in the pevere released prematurely.

Following that release, low ridges within tBeyant Fork and Fork Mountasectionof the

Blue RidgeMountainsbecamehe core rageof theherd Agricultural lands irthe immediate
surrounding valleyscurreddamage from elkoon thereafterCorstructionof the Blue Ridge
Parkwayand establishment &henandoalational Parlcreated a sanctuary that allowed &k
shift their range souttluring the 194080ward the Peaks of Ottemhe herd reachesimaximum
population sizedf about100 elkduring the midl1940s(Parker 197Q)but a persistent decline
soon beganA 1964censugevealed onh\89 elk(Halladay 1964in Gwynn 1977) By the

winter of 196970, 14 elkremained a thePeaks of Otterange andby summer 1970, all elk had
disappeared (Parker 1970, Gwynn 197Djsease, unsustainabtvels ofharvestpurposeful
removal of cropdepredating elk, and isolatiom emall, unsuablepatches ohabitatall
contributed t ¢Gwynh E77hMcCldfféry 20000AfthHosyesomepeople
believed tlat meningeal braiworm (Parelaphostrongylus tenyisan infectiougparasite hosted
by whitetailed deethat oftenis fatal to elk partially wasresponsika for the decline of elk herds
in Virginia and other states (Gwynn 197@hers believed Mvasnot a limiting factor in most
populations (Wathen et al. 1997, Larkinal. 2003).Brain worm infectionscertainly

contributed tasome mortality in elkbutthe ultimatecause of thedecline and eventuatéason
fore | lsetand extpation werethelack of quality habitat anonplications ofhumanelk
conflicts.

As elk numbers were declining, extraction of mineral resources along the Cumberland
Plateau during the late 1900s increased dramatically. Extraction of coal and other resources,
followed by mandatethnd reclamation s ub st ant i al | yndachpe end,éndhet he P
process, created an ecological type that would be ideal for grazing species like elk, which require
large areas of open grasslands adjacent to or interspersed with forest.

1997 2009

Over a 5year period (19972002), the Kentucky Department of Fish and Wildlife
Resources (KDFWR) released 1,541 elk onto 8 reclaimed mine sites located witkhitounfys
restoratiomareain easternmost Kentucky (Figures 1, @iven the close proximitgf recently
restored populations of etko Vi rwgstemboradi(see Figure 1) anithe expressed concern
about property damage, impacts to agriculture, and the potential for introducing dixeHse,
initiated ations to prevent the establishment lf @opulations in Virginia. Although elk
alreadywere present in northcentral Tennessee, coreasnespeciallyigh given the size and
scope of activities in KentuckyAs anticipateds o me of Kentuckyds el k beg
SWVA. With assistancerdm KDFWR biologists,DGIF initially attempted to captunyelk
that immigratedand return thenback to Kentuckybut this proved to bleothdifficult and
costly. To helpsuppress elkstablishmenDGIF began tallow theharvestof elk duringthe
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regulateddeer seasorso long as harvest wasaccordance with existing deer hunting
regulations.Then, in 2001, the Board of Game and Inland Fisheries (the Bdzedlized

hunting regulationso allow the take of eithesex elk during any open desgason throughout

the state Elk harvests varied by county and sex annually through 2011, reaching a high of 10
animals statewide in 2003 (Table 3).

Legend
Elk Release Sites

Elk Management Zone D

Elk Management Zone Counties

N

Miles
1:1,065,771

Figure6. Depiction ofthe elk restoratioareaand location of releas@tesused in the restoration efk in
Kentuckyfrom 1997 2002(map obtainedrom the KentuckyElk ManagemenPlan [KDFWR 2019).

TheDGIF6 miitial attempsto keep Kentucky elk from becoming established in Virginia
resuled insome stakeholders vang dissatisfaction withhat policy and instead expressing a
strong interest in restoring elk. I n respons
DGIF collaborated with Virginia Polytechnic Institute and State University (VT) to conduct a
statewideelk restoratiorfeasibility study, funded in part by the Rocky Mountain Elk Foundation,
to evaluate habitat suitability, social acceptability, costs, and benefits of establishing elk in
Virginia (McClafferty 2000). This study identifiedrdgions within theCommonwealth that
demonstrated potential biological suitability, based on habitat and land use qualities (Figure 7).
Portions ofSWVA appeared to provide suitable biological habitat (rated as medium), but social
considerations within the region raisedicern, especially the potential for ¢dlkiman conflicts
(McClafferty 2000). Although the review identified potential benefits to the region from elk
related tourism, the lack sfgnificant public land anckestrictions on recreationataess were
likely to impose major limitations on attaining desired benefits associated with restoration of elk
in SWVA (McClafferty 2000).
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Table 3.Harvestof elk, recordeday sex, froml0 countiesn southwest Virginidrom 2000to 2011

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

COUNTY M FMFMFMFMFMFMFMFMFMFMFWMF
BLAND 1
BUCHANAN 1

DICKENSON

LEE 1
RUSSELL 1 1 1 1

ScoTT 3

SMYTH

TAZEWELL 1
WASHINGTON 1

WISE 2 2 8 2 1 2 1 1 1 3 1 1
M/F TOTAL 1 0 2 1 4 5 8 2 0 0 01 3 011 10 O 02 4 2 1
HARVEST 3 10 0 1 3 2 1 6 3

Habitat Suitability

Legend
B High

Medium

Low

Figure7. Output from an analysis ofddogical suitability (high, medium, lowbased on habitat and land
use characteristiass part ok feasibilitystudy of restoringlk in Virginia (from McClafferty 2000)



20091 PRESENT

Given a growingpublic interesin elk restoratiorand ongoing programs in neighboring
states, th®oard directed G| HFEResutive Director to explore options for elk restoration and
management in th€oalfield Counties(Buchanan Dickenson, and Wis#)Virginia due to the
success that Kentucky was having with elk on old mining laitie Department established an
Elk Plan Committee in the fall of 2009 to develop an elk management ffger.considering
the biological, sociological, economic, and eomwimental implications associated with elk
restorationDGIF staffin June2010presented the Boasdith 5 potentialrestoration options
Without public input, staff initially recommended Option 4; an incremental stockigg0 elk
over a 3year period

w Option 1:No Restoration do notallow the elk population to grow

w Option 2:Passive Restorationdo notstock elk purposefully butinstead manage any
existingand future immigratedlk to dtaina population of 1,200 animals.

w Option 3:Active Restorationia asingle stocking of 75 elktransport, introduce, and
manageelk to atain a population of 1,200 animals.

w Option 4:Active Restorationia incremental stocking of 200 dlkperiodically transport
and introduce, then manage elk ttae a population of 1,200 animals.

w Option 5:Active Restoratiowia asingle stocking of 200 elktransport, introduce, and
manage elk to attaia population of 1,200 animals.

Immediately following the June board meeting, the draft elk plan was made available on
the DGIF website and a comment period was opened until August 1, 2010. A news release was
sent out on June 15th listing five public meetings that would be h&WMA. Staff also met
with Buchanan, Dickenson, Wise, Scott, and Lee county officials prior to the meetings to discuss
the plan, the process and to receive input and comments. All counties except Buchanan County
and Scott County had concerns and indicatgubsipion to the restoration of elk in their county
(Virginia DGIF 2010) The majority (78%) of commentsceivedirom the publidavored some
form of restorationbut positions orelk restoratiorwerehighly polarized. Entities voicing
supportfor restaationcame from the Buchanan County Board of Supervisors, the Scott County
Board of Supervisors, the Rocky Mountain Elk Foundation, the Virginia Bowl@nter
Association, the Cumberland Mountain Sportsman's Association, and3hiedtest Service.
However, strong opposition was expressedibgCounty Board of Supervisorsn Dickenson
Wise, TazewellandRussell Coungs, the Russell County Chamber of Commerce, the Virginia
Farm Bureaudnd its affiliates irRussell, Scott, Frdtin, and Wythe Counties), the Virginia
Cattlemen's Associatigfand its affiliates irsmyth WashingtonandRussell Counés), the
Virginia Agribusiness Council, the Coalfield Beef Cattle & Land Use Association, the Southwest
Virginia Agricultural Assocation, the Abingdon Feeder Cattle Association, the Virginia
Academy for Food Animal Practitioners, and the Virginia Department of Agriculture and
Consumer Services (ffichle State Veterinarianods

However, as indicated in the dradistoratiorplan, tohave a successful elk management
and restoration program in Buchanan, Dickenson and Gbsatiescommunity support was
essential. Given thanly the Buchanan Counoard ofSupervisors supported elk restoration
itwastheDGIFst af f 6s opinion that a conservative apf
dialogue, understanding, and acceptance chetktheirnanagement in the three counties.
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Thereforestaff changed & recommendation and recommended that the deparsimeud
pursue Option 2 Passive Restoration in an elk restoration area comprised of Buchanan,
Dickenson, and Wise counties.

At its August 17, 2010, meeting, the Board acknowledgesttref f 6 s r ec o mmend a
but instead voted to pursue a derivation ofi@p8, directing the agency to begin restoring 75
elk incrementally to a suitable release site in Buchanan County. From the minutes of the
meeting, the Boarddés specific directive was:

AThe EIl k restoration option D&l I be a mod
would establish a pilot program for the reintroduction of elk by stocking not more

than 75 elk in Buchanan County only. The goal would be to have an elk herd not

to exceed 400 animals. The elk management area would include Buchanan,
DickensonandWs e counties where el k hunting woul

Concerns abouwlk restoationcamebeforethe 2011 Session of the Virginia General

Assembly ultimately resulting in passage of legislation that imposedImeis on theBoard.

The Code of Virginia (8 29:103) was modified to requifet he aut hori zati on an:

of the | ocal government f or tbWeferetheoBoadcant y wher

Ai ntroduce any new speci eshoof game birds, gam
Despite these legislative actigresk restoration proceeded, even though the Boards of

Supervisors iickenson and Wise Countpntinued to expredbeir opposition DGIF had

receivedsupport fronthe Buchanan County Board of Supervisors twesbwners of privathy-

heldreclaimedmine land on which elk were to beleased. This siteffered quality habitat with

ample forage and was situated in an area with low potential for negative human interactions.
Giventhebiologicalsuccess oK D F WRefk sestoratiorprogram the consistent

absence of diseaseelk detectable via laboratotgsing of sampledndividuals their proximity

to Virginia, andcooperationfrom KDFWR, DGIF elected to uselkf r om Ke nt asctHey 6 s h €

source population fats restoration #ort. On May 23, 201211 elk captured in Kentuckwyere

released int@a holding and acohatzationpenatthe Buchanan Countyelease sitaftera 96

day quarantine period Kentuckyfor diseaseurveillanceand health testingThe Virginia

Department of Agriculture and Consumer ServiBd3ACS) and the United States Department

of AgricultureVeterinary Services (USDA/S) assisted in testingach animalor bovine

tuberculosis, brucellosis, blue tongue, epizootic hemorrhagic djiseaSeo hne 6 s di seas e,

stomatitis, anaplasmosis, infectious bovine Rhinotracheitis, leptospirosis, and bovine viral

diarrhea virus. flan animal was found dead at any point during the restoratiii necropsy

was performed and the animal wageds$or CWD, brucellosisand bovine tuberculosis

Additionalreleases dfranslocatealk from Kentucky ontdhe Buchanan County sitecurred

during 2013 and 2014ntil the restoration goal of 75 elk was achieved (Tablerigtimein

guarantine for captured elkas 90 days in 2012 and 2013 but was reduced to 45 days in 2014

with the permission of VDACS and USDYS. All adult animals releasestito the Buchanan

sitewere fitted with GPS radio transmitter collars to track movemeigjgesal, survivaland

habitat use.
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Table 4. Number of adult female and male elk a#lk calves translocated from Kentucky to Buchanan
County, Virginig from 20122014.

Year Females® Males Calves Total
2012 11(3) 5 4b 20
2013 2(2) 8 0 10
2014 32(21) 13 0 45
Total 45 26 4 75

aNumber in parentheses represehtsnumber otowsin that group
that were pregnant at tinoé release

b Calf count in 2012 represemtpregnant cowshat were captured il
Kentucky, but gave birthwhile in captivity (thesecows arenotlisted
in the pregnant count).

Effective for the 2011 deer seasan 2010the Board enacted a prohibition on the
hunting ofall elk within Buchanan, Dickenseand Wise Countiesvhich comprisedhe newly
designatedtlk RestoratiomArea(ERA). The Board also prohibited thaiting and feeding of
wildlife yearroundwithin these counties. To helimit the establishment of elk populations
outside the8-countyERA, legal hunting of eithesex elk during any open deer season continued
throughout the rest of the state.

Virginiad s f o elkrhdrd gregv slowly the first few yeammdconcernsaroseabout
whether elkkhat temporarily migrated out of Buchanan @gureceivedsufficientprotecton to
assure herd growth and stabilityn 2013, DGIF proposed expanding the counties where elk
harvest was prohibited frothe original3 toalsoinclude Lee, Russell, Scott, and Tazewell.
Public @position to his propoal arose quicklypreventing its adoption

In January 2012egislationto amend and reenact 88 2400 and 29.5629 of the Code
of Virginia (relating to use of nefethal control measures against)edknerged from the General
Assembly graning the Director of DGIF the option to authorize Aethal control measures
against elk found to be responsible for damafjeis change adedall speciesvithin the
Cervidae(elk and deerjo regulations and laws that pertain to dedt and deeessentidl now
would betreated the same in the Code.

The Board advertised a proposaMarch 20150 closeall huntingof elkin 31 counties
west of the Blue Ridge Mountains as means to enhance population growth of the Virginia elk
herd. As with previouselk restorationmattersthis proposal proved contentious and stimulated
divergent public comment€Of the written comments receivel34 (58%)supportecand 98
(42%)opposed the proposahesecommentgeflected thestrongly polarizegbositions
stakeholders held regarding elkntities sipportingthe proposaincludedVirginia Department
of Conservation and Recreation (viaBieaks Interstate Pgrikk_onesome Pine Chapter of
Rocky Mountain Elk Foundation, Blue and Grey Chapter ofkirddountain Elk Foundation,
and the Rocky Mountain Elk FoundatioBntities expressingppositionincludedthe US.

Forest Service, Virginia Department of Agriculture and Consumer Services, County Boards of
Supervisorgrom Tazewell, Lee, Scott, Wise, Waagton, and Bedford Counties, Virginia

Forest Products Association, Virginia Vineyar
Virginia State Dairymends Associati oandthe/i r gi n
Virginia Farm Bureaugnd dfiliates in Botetourt, Washington, Rockingham, and Augusta

Countes). Given the oncerrs expressed by opponentise Board withdrew theroposl and

took no action Instead, at their June 2015 meetihg, Boarddirected DGIF to develop an elk
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managemerplan, with input from a stakeholder advisory group, to clarify elk management
goals andheeds irSWVA that reflecthe different perspectives the public

ELK RESTORATIONS IN THE EASTERN UNITED STATES

Kentucky and Virginia are not the only eastern states to have undertaken restorations.
Since elkwere extirpatedrom the areaast of the 100meridian,variousstates (Table 5) have
attemptedwith varying successo restore elk (Witmer 1990, Enck et al. 19@8iffin 2000,
O6Gara and Dundas 2002, Popp eatities 36 states,Ghe 4 ) . B
District of Columbia, Canada, and Argentinanslocated over 5,200 etbtainedirom the
westernU.S. (primarily Yellowstone National ParkVitmer 1990). Currently 11 states and 1
Canadiarprovince all in eastern North Americauccessfulljnavere-establisheelk herds
(Popp et al. 2014)Not all attempts to restore elk wazenductedy an agencyf a statebut
insteadwereundertakerby private citizengr organizatio(Gwynn 1977, Witmer 1990, Enck et
al . 1998, Griffin 2000, OO0GalnraceradechdeBkendas 200
released in these restorations cdroen Canadar thestates ofArizona, Idaho, Kansas,
Kentucky, New Mexico, North Dakota, Oregon, South Dakota, Utah, and Wyoming (DeBer
2006, Bowling et al. 2015)0Of theexisting eastern eliestoration programs, 4 are within 150
miles(240 km)o f Vi rERA (seeFagdresl). DGIF has confirmed thalk from Tennessee
and Kentucky haventeredVirginia and an initiatedestoration in West Virginia likelwill
produce additionammigrants in thenearfuture. ElkinhabitingKentucky, Tennessee, Virginia
and West Miginia have the potential ttorm a metapopulation of interbreeding animalseaing
a commorgenetic lineage in the future.

BIOLOGY AND ECOLOGY

INTRODUCTION

Many Virginians have limited knowledgé elk, given that these animals weret
widespreadhcrossVirginia for over 150 years and reintroduced eMsted primarilyin isolated
and rural areas (Wood 1943Yonsequently, a general lack of knowledge regarding elk and their
managemenpersists As part of aeasibility studyrelated tarestorirg elk to Virginia,
McClafferty (2000)found that half 0%, n = 298) of respomadyg Virginia residents admitted
beinguncertain in their knowledge of elk aatlouttheir ability to form an opinionrmelk
restoration (certain vs uncertairfiRespondents whodquently participated in outdoor recreation
were more confident in their knowledge than those whamalidecreate outdoorsSince
renewed consideration ofstoration of elkn Virginia firstbegan Vi r gi ni aafeld knowl
is roughly the sameMostrespondentt a2017 survey of Virginians indicateddtthey were
notinformed( f r om: very i nformed, wel/ informed, son
know) about elk biology and behavior3%, n = 1,698, options and strategiesedto manage
elk populations (8%, n = 2,044, andthelaws and regulations that affect e3%o; n = 2,021,
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Table 6) When askea series of fuestions tdesttheir level of knowledge about elk and elk
managementespondentprovided, on average, on8 (median = Bcorrect answers to the
guestions (Hurst and Parkhurst 2018aspondentalso were unsure of the number of elk in
the statealthough biologists estimate thEE0-200elk were present in Virginia at the time of the
survey,themediannumber of elk belieed to be in Virginidby respondenteas300 (Hurst and
Parkhurst 2018a).

Table 5.Summary data fortates andorovinces in eastern North America that haemsidered and/or
enactedsome activity related to threstoation of elk following its extirpatiofrom its native range

Year of Current
State/Province Extirpation Dat;eosftgrt;zirgrﬁ)ted NTL:i;r?seIgg;tzlc!I( Population Size
(Estimated) (Estimated)
Alabama early 1800s 1916 55 0
Arkansas 1840s 198119852 112 500
Florida NA 1968 6 0
lllinois 1850 Feasibility study conductedecided not to pursue restoration
Indiana 1930 1950s Unknown 0
Kentucky 1850 1997 2002 1,541 11,000+
Louisiana 1842 1916 20 0
Maryland late 1700s Feasibility study conductedecided not to pursue restoration
Michigan 1877 19141918 23 5001 900
Minnesota NA 1914 1935 27 200"
Missouri 1865 2011720132 108 130
New Hampshire 1867 1903 12 0
New York® 1847 18931906 332 0
North Carolina late 1700s 2001 2002 52 150
Ohio 1875 Feasibility study conductedestoration pending
Ontario, Canada late 1700s 1998 20012 460 900°
Pennsylvania 1867 19131926 177 1,000
Tennessee 1865 2000 2008 201 450
Virginia 1855 201220142 75 200
West Virginia 1875 2016Present 24 Goal: 150
Wisconsin late 1800s 1995 2016 100 250°

a Earlier restoratiorattemp(s) failed prior tothelisted success

b Population spread across several locations

¢ New York reevaluated restoration in m2D00s; decided not to pursue another restoration
d Currently in a multiyear active restoration effort
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Table 6. Number (n) and percent (%) of Virginiansrespgimgt o t he prompt APl ease te
are informed in the following areas related ta élld Respondents indicated th&mwowledge on a-point

Likert-type scalethe nunter in parentheses is the numevalue assignedd each responstr coding

purposes

Question Very Well Well Somewhat  Not Informed Dor:jtiKr:jOV:g Mean
Informed (1) Informed (2) Informed (3) (4) Score
Answer
n % n % n % n % n %
Elk biol
biology 45 339 105 1031 32 1698 527 9 03 33
and behavior
Options and
strategies

used to 119 3.7 255 7.9 743 23.1 2044 635 60 1.9 3.5
manage elk
populations

Laws and

regulations

that affect
elk

203 6.3 308 9.6 653 20.3 2021 62.7 36 11 3.4

PHYSICAL CHARACTERISTICS

Elk display a number gihysical featurethatallow themto adapt to diveeshabitats,
diets and climaic conditionsacrosgegions. Body size and antler configuratiooan vary
substantiall y depend.igenmrgeticsgpatityof rautnitioraalrintakeandtdes i n h e
environmenal conditions within which it resideespite amassing considerable knowledge
about elk, especially of elk in the Westeteis a siquificantneed tdearn moreabout ecological
interactions opopulations of restoreglk and their physiological adaptations to climates and
habitats in thé&ast.

Elk arethe second largest member of the deer family (Cervidaggmale ¢ow) elk can
attain aweightin exces®of 600lbs. (272kg.) (range: 375660 Ibs. [176300kg.]), whereasnale
(bull) elk occasionallytop 1,000Ibs. (454 kg.) (range: 55601300 Ibs. [256691 kg.])(Hudson and
Haigh 2002).Elk reachtheir full adultsize and weight att 5 years of age (Hudson and Haigh
2002), but nutritional status ultimdyedetermiressize (Peek 1982)Weightin elk fluctuates
throughout the yeag malemay lose 20% ofts body weight during the rutvhereasfemale
may shed10% or moreof her weightduring lactationHudson and Haigh 2002An adult hull
elk maystand 5it. (150cm.) tall at the shouldean adultcow will be slightly shorterat 4ft., 8
in. (135cm.). Elkexhibitdisproportionately long leghatenable them to move with ease over
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rough terraimndthrough deep snowvhich helps them access food resources that are not
available to other wildlife (Hudson and Haigh 2002).

Elk maintain 2 distinceeasonal coatthe short reddish summer caafat is displayed
between May andugustis replaced by heaver tawny-coloredwinter coatcomposed otoarse
underhairsthat emerges fulljn September and is shéte followingMay. Coat growth and
sheddings triggeredby hormonal response fzhotopeiod (day length) rather than temperature
(Hudson and Haigh 2002). Astruewith other deerelk calves are born withnd maintaira
spotted coat througlut their first summeto helpcamouflage th& until thear first winter coat
grows in.

Dependingot he ani mal 0s aldslaegirgrowngnemantlersas sobryas m
they shedthep r ev i ous ytgmallydreMarahand line Apsl. Mature bulls shed
antlers earlier in the spring thdo theiryounger cohorts. Male calves begin growamglers
when they reach 10 months old aften will displaya single spike on either sidetheir second
fall. Antler size reaches a maximwahlO to 12 years of age, bwill vary based on genetics,
physical conditionand diet. The antlers of aealhy, mature bullwill average about 28 Ibs13
kg.), butcanreach as much &9 Ibs.(18 kg.),andrepresenéi 8% ofits body weight (Hudson
and Haigh 2002).

Although elk have rather podepthperceptiontheysuccessfully detect motion and
accommodate for visual shortcomings by using other-aelkelopedsenses.Their hearingis
acute theyhaveanexceptional sense of smahdtheir sense of tastis discriminating
(especiallyin chemoreception(Hudson andHaigh 2002)

HABITAT REQUIREMENTS

Because ofhear absencdrom the Easfor over 100 yearsmost people view thBorth
American elkasa spcies of the Wstd Elk in the Westypically are associatedith large
expanses abpenpublic land sharedith deer, cattle, horseand otherangespecies Now that
elk have returnedb the East this characterizatioof elk habitats changng.

Elk require open areasuch agrasslands or fallow fieldsvhere theycongregatend
forageby gazing. Foragequality andproductvity in these habitatgypically will be higherin
years withabundantainfall. The amount of open areequireddepends on the quality of forage
available; higher quality forage reduces the percentage of open area neededllyiGendess
thanl 5% of an el k 6 sbedpanneihem caenlayge padch an sevedal smaller
areas (Larkin et al. 2004EIk will alsousevery smallareag<1 acre[0.4 ha) of openand/or
mowngrassf they can find desired forag®penings thaarepartially forested oxk40 acreg16
ha)in size are preferred because these sized alleaselk to quicklyescapento cover (Lyon
and Christenson 2002However, 8 canopy losureincreasesherbaceous plant growth rates
andforagequality decreaseghereby reducing suitability to elk

Elk in Kentuckyappear to be usinfgrested landsnore than expectegossibly due to
increasng herd size, limitions on availablacreage o$uitablehabitat (eclaimed mine lands
andor becausét providescover to avoidncreasng hunting pressure (Bowling et al. 2015). Elk
alsouseforeststana to escape heaElk can tolerate temperatures as low4fsF (-20° C) for
extended periodand dk arewell-adapted t@ope withsnow,but snow depth>18-24 incheq46-
61 cm.)will influence habitat selection (Skovlin et al. 200E)k arenot adapedto withstand
prolongedheat (Hudson and Haigh 200&)d nmature forestsvith a dense canogyrovide shelter
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for thermoregulation during the warmest parts of the day. Bvemnits summer coatanelk
generallywill avoidbeing out in aropen area when the temperatusesabove 70F (21° C).
Elk cows in particularrequire areas where they can escape mehbigth theircalf in isolation.
Mature forestsvith a dense canopgyrovidethis shelter, butowswill seektransitional areas
between open grassland habitats and dense early successionasaoperiant calving sites
(Peek 1982)Abundantsucculenherbaceousegetatiormust be available nearby ¢alvingsites
(Skovlin et al. 2002).

Thequalityo f an el k 6can bsalimiting factor oapopulation growth
especially if elk do not migrateRecentstudies suggeshat summer habitats adietary quality
alsocan be limiting(Christianson and Creel 2007A lack of quality foodsduring spring and
summer, a timeuring whichresource requirements are high (e.g., lactaaotier
development can limit individual and herd conditisgiMerrill 1994). Summeeelk rangeshould
containa sufficient number of largareas of diverse, highuality forages to minimize
overgrazing and allow natural plant growth and regeneratibite also providing forest cover
nearby for shelter.

FoobD AND RESOURCE USE

Elk have a 4chambered stomach and therefare true ruminant§heyregurgitateand
re-chewa cud(partially digested previously consumed forageitiple times extracting
additionalnutrients fronthis reprocessefbod. Ruminats fall along agradientfrom specialized
browsers (e.gdeer) to mixed feeders (e.glk) to exclusive grazers (e,gattle Figure8).

Being anong the mixed feeders, athn utilize a diversity ofvegetativefood resourceas
encounteredmtheir home range.

Roughage grazers

Bighorn

Mountain goat

VS =AY
&%‘H W4, ‘5‘;/’/‘

Pronghorn

\ M
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=2 V4
"“&(

Figure 8. Classification of North American ungulate feeders based upon their utilization of woody or
herbaceous vegetatigreproduced from Hoffmann 1982).
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Evolutionary adaptations have allowed elk to utilize hundreds of species of ptandsverse
habitatsthroughout their continental distribution, bdbeir dietnearly always includea mix of
woodybrowse and grassé@/alters et al. 2010)From spring into earlgummer, elkselectthe
most nutritious and digestible plamscountered As grasses drhaterin the summer, elk
transition to forbs and legumes. In fallpody browse material pdeminate their diet but elk
thenshift to whcheverfoods areavailable during wintefTable 7) Relatively few studies of the
diet of elk in the East have been conduct8dhneider et a{2006)found elk in eastern
Kentucky onreclaimed mine siteimilar to reclaimed mine landas Virginia) use>40 different
plant species.nlareas where agridute is prevalent, elwill consume crops opportunistically
due to the high nutrition provided and ease of digestibdbyn Zea mayp soybeansGlycine
may, winter wheat Triticum aestivur) alfalfa (Medicago sativga and fruit treesre foraged
whenaccessibléDeCalesta and Witmer 1998chneider et al. 2006

As noted earlier,dod selection and qualiganinfluencethe movementshome range
use reproductive succegand thugpopulation growth and antler growtlof elk (Hudson and
Haigh 2002).EIk feeding ondw-quality forage displayower individual weight gains, low
fecundity, reducg pregnancy rates (includimgumber ofyearling cows breeding), decredsalf
weight, increasem gestation timesanddecrease calf survival, # of which canalter sex ratios
(Cook 2003. Inthe eastern U._Srainfall and the availability ovater generallyare not limiting
andabundant quality and quantity of foraigeavailable to elk populations An adultelk
typically requires about 1020 Ibs.(dry weight)of forage daily. Pregnant or lactating cows have
greater nutritional demands and can consunte32imesmore tharthis average, dependiran
the quality andavailability of forage(Cook 2002.

Table 7. Frequency of occurrence (%) of fodgpes found in fecal samples from elk inhabiting
southwestern Kentucky from 20@003(from Schneider et al. 2006).

Category Summer Fall Winter Spring Annual
Grass 27 17.7 40 9.7 23.6
Forbs 34.4 21.8 23.7 26.9 26.7
Browse 23.2 41.9 17.8 46.1 32.2
Unknown 15.3 18.6 18.5 17.3 17.4

ARTIFICIAL FEEDING

Providing elk additional resources beyond what natursitiyailablemaycau®
problemsfor an elk population.Thedigestive systerof aruminant relieson a symbioticor
mutually beneficial relationshipbetweerparticularfood items and certaimicroorganisms
(bacteria, protozoa, yeasts, and furiggt existin thechambers of theistomachand aidin the
breakdown and digash of certain famds. Thecomposition of this gastrimicrobecommunity
changs graduallythroughthe seasog, depending upothe availability offorage on the
landscapgHudson and Haigh 2002 Whenruminants encountdorageto whichthey are not
accustomedo at that time of the yeatheycannotdigest itproperlydue to the absence of
microbes needed to help process that food fiAadtel et al. 200)f As a resultruminantsmay
developacidosis (grain overloa@nd may die acutelyr enterotoxemia (overeating disease) and
may die of starvation despit@vinga stomachull of undigested material

Providingsupplementaleedduring winteroften will encourage elk tooncentrate in
high numbers irareas thatannot provideautritionally adequate natural forage for tr@mak
(Forrestal et al. 2032 Concentratiig elk increass the chance afpreadingliseasevia direct
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physical contacamongindividuals (Schmitt et al. 2002, Rhyan and Spraker 201.0)a indirect
means from exposure to infectious bodily fluids (i.e., saliva, urine, feces aetitor may
exposehemto higherpredatiorrisk in regions where large predators are pre@diiher et al.
2014. Supplementafeedingof elk also carleadto or promotehumanelk conflicts as herd size
and densityemporarily increasi response to thartificial resources being provided. A
populationsustained on supplemental resources will exedsatthe habitats ableto support
(i.e.,the populatiorexceedbiological carrying capacijyonce this artificial support end$et
abnormally highconcentration of ellftenwill negativelyaffectthe native plant communities
upon whichthe herd normally would dependshowing signs obverutilization and trampling
Furthermore, sithenumberof elk at asupplemental feedingjteincreasesthe probability ofelk-
vehicle collisionsand other humaelk conflictsincreass asadditionalanimalsare drawn in
from greatdistance tdind andacquire needed resourgésslerman et al. 2006 These
ramificationsexplain whyfeedng wildlife is not recommende@ndwhy feeding elk in Virginia
is illegal

HOME RANGE AND MOVEMENTS

The si ze o bmeaangdthenareanahleré an afimal finds the food water and
shelter it needs on a day to day basid the core area(s) include places where the animal is
found >50% of the times defined by the availability and location itd required resourcesuch
asfood, waterand shelterHome rangesizealso varies depending @eason anthe sex, age,
andbody condition oinanimal. For elk, aaverage home range is about 12,000 a@&$0
ha), but may span anywhere frof®0-23,000 acre§l62-9,315 ha)YMysterud et al. 2001)Bull
elk typically maintain larger home ranges thaomw elk. Mature bulls in Pennsylvandisplayed
an averagbome rangsizeof 13,120 acreé,314 ha)whereashe range size afowsaveraged
4,352 acre$l,763 haYCogan 1987) Range sizalsocan vary substantiallgetween years.
During 20042005in Pennsivania mean home range size for bulls was 11,200 44t686 ha)
and 10,432 acrg4,225 hafor cows (DeBerti 2006) Rangesizedata br otherrecently restored
elk populations in th&ast vared substantially In Ontariq individuals of both sexagmained
within an 8sq. mile(5,120 a¢ 2,074 haarea surrounding their release site (Ryckman et al.
2010). Elk in Tennessepredominantly utilizedmall core areathataveragd 1,950 acre$790
ha)in size but maintained &rge home range (17,546ras[7,104 ha] Lupardus 2005). In
Kentucky, cows used 3,954 acrék 601 hapnnually whereas ranggizesamongbulls were
highly variable spannindetween 98&9,652 acre$400-12,009 hafZyzik and Porter 2005,
KDFWR 2008).

Between2012and2017in Virginia, elk have displayed a differenbme range pattern
from thoseobserved elsewhere.h&average home ranganong male$3,710 acre§l,503 ha]
wassmaller tharthatobserved irfemales (5,894 acrg¢2,387 ha], acondition thathasremained
consgstentacrossall years (Figur®). Home range size was smallest during the winter for both
sexes (Figur®). Home rangamong femalewas largesjust prior to calving seasamhen they
travelled away from the herd to give birthut became@uite smallpostcalvingseason When
young @lves aresedentary(a few weeks)cowsmustreturn to feed them several times a day
will not travel far from thes bedded calfthereby reducingheirrange size
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MOVEMENTS

Given the widespread amdady availabity of resourcesvithin habitatsof the Eastmost
biologistsbelieve tlatthe elk originally occupying this part of theéstoricrangedid not migrate.
Similarly, elk reintroduced into eastern rangase not displayed migratory tendencies (Irwin
2002) despite having come from populations in the West where seasonal migration is the norm
Elk in the western LS. typically move 10125 miles(16-201 km)seasonallyfrom their high-
elevation summer range®wnto lower elevations thatre characterized dgss snow and
greater availabléorage during winter (Berger 2008mith 2007 White et al. 2010 Although
elkin the East exhibit small seasonaihgeshifts, their core areas generally remain stable.

Summer Autumn Winter Spring

Season

Figure9. Averageseasonal home rangize ofbull (blue) and cow (red) elk in Virginia during 202017
(* = significant difference gb = 0.05, ** atp= 0.01)

Both male and female elk will make occasional temporary excursions of up to 25 miles
(40 km)from their normal home range, but neaallywill return to the same area of activity.
Here in the East, londistance movements often are associated with breeding activities rather
than purposeful migrations, but young elk (2% years old), particularly bulls, commonly
disperse considerabtistances fronther natalrange; among elk populations in the East
dispersals typically range from5 miles(3-24 km)(Ryckman et al. 2010)Most of theelk
translocatedrom Kentuckyand released iXirginia have remaineah the general vicinity othe
Buchanan Countyeleasesite Of the 75 animals releasédl remained close to the release site;
21 elk travelled>5 miles(8 km) (the minimum distance needed to exit Buchanan Coand/j
elk moved>12 miles(19 km) (the minimum distance needecktat Virginia) (Figure D).
However, beause total distance travellednst always a straigHine movement, many of these
long-distance movements remained completely within Buchanan Co@ntly5 animals
actuallyleft theERA; 2 wentbackto Kentucky(1 of which immediately returned to Virginid)
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went north ino West Virginia, an@ wentsouth irio RussellCounty but stayed to the noritest
of the Clinch River andeturned tahe Virginia coal fields regiof{Figure D).

- i

Buchanan .

Tazewell

kilometers

Figure D. GPS radiecollar locationdor 75 elk fitted with GPS transmitteffer the period20122017 in

and adjacent to the Buchanan CouMiyginia, release siteAnimal locations that left the EIRestoration

Areaar e enl arged and colored (blue Il eft Virginia, vy
region is outlined in green, and major waterways are portrayed in blue.

PoPULATION DYNAMICS

REPRODUCTIONAND BREEDING

Unlike white-tailed deerreproductionn elk is more prolongedstars at an older age
(i.e., 2% rather than 1¥ears of agg and rarely produesmore than a single calfwins in elk
are very rare and account for <1% of all births (Raedeke et al. 2883)olygamous breeders,
bulls begin togathergroups farem$ of cows and calves during early falhdbreedfrom late
September through early Octob@&®uring the 21day estrus cyclexhibited by cowsthey are
receptive for only a few hours (Hudson ataigh 2002) In contrast to othecomparaby sized
mammals, elk exhibitelativelyshortperiods ofgestation and lactatiorCows give birthduring
late May or early June aften average 27-daygestation periodrange: 28 to 233 days)
calving withina herd typicallypeaksaround Junés' (Hudson and Haigh 2002
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Newborn calves weighetweer33-49 Ibs.(15-22 kg.) malestypically weigh more than
femalesat this stagéPeek 1982, Hudson and Haigh 2002alves generallgrewearedby 110
days butoftenbegin eahg foragesoonafter birth tostimulatethe development of the
microflora in theirumen. Bythe time a calfs oneyearold, its average weighwill be about
300 Ibs. (140 kg. At the time ofbirth, the sex ratio ofalves favorsnales.evenwithin
populationghat are not hunteavhereasadultpopulationgypically display a largefemale
componentfRaedeke et al. 2002) typical adultsex ratiofor elk ranges from 3070 bulls per
100 cows with fewermalesin hunted population€seist 2002).

Food quality and availabilityas well aswtritional stres®rought on by changes in
population densitycan influencdertility rates in elk When located ooptimal habitatnewly
establishealk populations often exhibit high reproductive succassipbreedingamongyearling
(1.5 years oldjemaless common(Raedeke et al. 2002Adult cows (>3.5 years old) typically
displayannual pregnancy rate90%, whereas the percentageboéd yearling cars averages
18%, butcanvary between 88%. It is veryrare forcalves in their first fall (31 months of age)
to breed (Raedeke et al. 20020 Kentucky, calving rates initially were lower than anticipated
(40-66%), but now have stabilized at a rate-8896) higher than that observed in the source
herd in the West (Larkin et al. 2003). Biologists with KDFWR attribute this temporary reduction
in calving rate to the stress of translocation.

In late Augustindafterthevelvet is shed frontheir antlers males begin teparand
compete for dominance withtheherd. Dominant bulls attract females by bugling
disseminatig pheromones produced in several glandsianidar urine, and wallowing in
shallow mud pools (Gei&002). Bulsundergo extremehanges ibody conditiorprior to and
duringthe rut including an increase in neck size and mane lefpgtarut) and alossof body
weight of up to 20% as the rut progresses (Hudson and Haigh 20@2).competitiorusually
occurswithout directphysical altercatioyrelying instead upothreas and intimidation. Mature
bulls will chasesubdominanbulls torestrict accessttheirassembledharem ofcows
However,when two bullsare of equal statuyéhe battle for dominanceften becomes a physical
wrestling matclhusingtheir antlers asools of engagementAlthoughwoundsaboutthe neck and
faceare commondeathrarelyoccurs(Geist 2002).

SURVIVAL AND CAUSES OFMORTALITY

In the absence of huntinglk may live>20 years, but average life expectagenerally
is lower (Peek 1982) Life expectang in bulls (13-14 years}ypically is lowerthanthat
observed ircows(mayreach >21 yeajsdue primarily tathe stress weight lossandother
physical effects of rutting activityrior to the onset of wintdRaedeke et al. 2002 he
principle source ofmortality in most elk populatioris loss associated with hunting and
woundingloss(Brodie et al. 2018 Othermortality factors includg@redaion by large carnivores
andmalnutrition especiallyin severewinters (Peek 1982, Raedeke et al. 2002)r elk that
persist in bw-quality habitat, malnutrition can besgynificantfactor inmortaliies (Cook 2002.
Early in Kentucky eestoratioreffort, 49% (n[the number of respondents] 71) of the
documented mortalities were due to capiwlated causesvhereas ato collisions, meningeal
worm infections, and poaching accounted for nmaostcapturerelated mortalitiegLarkin et al.
2003)

Unlike western states where wolv&agis lupuy and cougarsRuma concoloyare
present andapable ofaking down an adult &, here in the Appalachian Regidarge predators
capable of pursuing an adult glire not present, smmangepresenthe primary mortality
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factor forhealthy adult animal Other than hunting, the biggesaturalmortality factor for most
elk populations is predain on cales(Keller et al. 201 Because the predator commurniity
the East is limited primarily to black beakdéréus Americanpand coyotesGanis latran$, calf
mortality due to predation substantialljfjower thanthat observe in wesern North America
(Figure 11; Thorne et al. 1976varkovich et al. 2011Keller et al. 201 Amongrestored kK
populationsm the East calf survival variecamong stateBom 60% in North Carolina to 77% in
Kentucky to a higlof 82% in Pennsylvania (Keller et al. 2015). Because calf survivathasy
implications orelk population viability and growtimanagers often seek ways to lircatf
predationgRaedeke et al. 2002, Sargeant and Oehler 2007).

Figure 1l. Source andgrcentwith 95% confidence)f totalelk calf (01 years)nortality in eastern (black
bars)vs. western (gray barg)Yorth America significant differences among regions are indicated by non
overlapping error bargrom Keller et al. 201p

Given the lower risk of predation among adujtearvest by hunting has become an
essentiameansa attain and maintain desired herd quality (e.g., density, sex ratio, physical
condition) andbptimal populationsize However elk often will change behavior following
exposure to a predatoelated threat, including recreational hunting (Proffitt et al. 200@here
elk are exposed tbhunting pressutgheyoftenbecomemorenocturnal, begin using habitats with
fewer openingsnicrease their rates of movement, or congregatenaller groups, all of which
canaffectpublic viewing negatively(Proffitt et al. 2009).
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